INTRODUCTION
Indicators give a partial view of reality, but at the same time they are an important element in the strategy of the environment sustainable development. They serve as tools for making international comparisons, which is one of the basic aims of implementation of the Water Framework Directive in Europe. Indicators are raising public awareness about the environment and informing decision makers. According to UNESCO manuals (Anonymous, 2003) , the following traits are characteristics of environmental indicators: a) an agreed, scientifically based meaning, b) representative of an important environmental aspect for the society, c) provide valuable information with a readily understandable meaning, and d) assist decision-making by being efficient and costeffective to use.
In general, ecological indicators are commonly used to assess the state of ecosystems and mainly refer to ecosystem structure and/or functioning, for example, nutrient concentrations, organisms and plant diversity, productivity, etc. From a holistic point of view, only recently scientists have proposed indices able to integrate environmental information. Vollenweider et al. (1998) developed a Trophic Index (TRIX) by integrating four basic ecosystem parameters like chlorophyll a, a level of saturation by dissolved oxygen, inorganic nitrogen (the sum of N-NH 4 , N-NO 3, N-NO 2 mM), and total phosphorus concentrations, to characterise the trophic state of marine coastal waters. The integrative algoritm of TRIX and values of typology were first described using long-term monitoring data sets for Adriatic coastal waters.
The list of Nordic Indicators (2006), which covers also the Baltic Sea, includes several indicators illustrating the trends of environment state-toxins in cod, discharges of heavy metals, discharge of nutrients to the Baltic Sea, but indices based on the holistic approach are still missing.
The Latvian coastline of the Baltic Sea is about 500 km long, of which 250 km (50%) is along the Gulf of Rîga. The gulf is located in the southeastern part of the Baltic Sea and connected with the open sea by two straits (Irbe Strait and Muhu Strait). Thus, water quality can be assessed by the the Trophic Status Index in two different subsystems-the gulf and the sea open coast shallow areas, where the stress from the land is the most pronounced.
The aim of this study was to characterise the water quality of littoral and sublittoral zones in coastal waters of the Southeastern Baltic Sea using TRIX, which combines basic ecosystem parameters. Figure 1 (a, b) and Figure 2 show the southeastern part of the Baltic Sea where littoral and sublittoral stations were located. The sampling depth of all 25 littoral stations was 1 m, and for 10 sublittoral stations (sampling 2001)-10 m depth and about one nautical mile from the coast (Fig. 2) . Surface water was collected and preserved in cold, dark conditions for laboratory analyses. Water samples for chlorophyll a determination were filtered through Whatman GF/F filters and frozen until measurement of pigment concentrations. Pigment was extracted with 90% acetone and determined by spectrophotometry (Parson et al., 1984) . Calculations were made according to Strickland and Parsons (1972) . Nutrient samples were analysed by standard colorimetric techniques (Grasshoff et al., 1983 ) Dissolved oxygen was measured by a standard Winkler titration (Strickland and Parsons, 1972) .
MATERIALS AND METHODS

Study area.
Sampling and analyses.
The Trophic State Index (TRIX) (Vollenweider et al., 1998) was calculated as follows:
where N is the sum of of N-NH 4 , N-NO 3, N-NO 2 (mg/L), P is P-tot (mg/L), aD%O-oxygen as absolute deviation from saturation (%) and productivity as chlorophyll a (mg/m 3 ).
Numerically the Index is scaled from 0 to 10 and covers a wide range of trophic conditions. The SURFER 8 programme was used for the plotting of TRIX values in littoral/sublittoral zone. Table 2 are the first regular observation data for this region. Therefore, during 2006, three surveys were conducted to characterise the water quality also seasonally.
RESULTS
Physical
As predicted, the values of the measured parameters differ from these in the Gulf of Rîga. Chl a = chlorophyll a; DIN = dissolved inorganic nitrogen (NH4 + NO2 + NO3 ); D.O. = dissolved oxygen Fig. 3 . TRIX values distribution in the sublittoral zone of the Gulf of Rîga. et al., 2007) . In this complex system indices for quality assessment are needed.
The Gulf of Rîga as a part of the Baltic Sea where monitoring has continues for a long time, could be used as test system for environment indices, especially based on the holistic approach, such as TRIX (Vollenweider et al., 1998) . The spatial variation of physical, chemical and biological water parameters among stations in the Gulf of Rîga and the open shallow coast of the Baltic Sea is high and the large data set (Tables 1 and 2) does not allow to understand water quality changes and to make comparisons between the stations and subregions, especially between the years for the same region.
However, TRIX values are very sensitive and any slight change of oxygen, chlorophyl a, dissolved inorganic nitrogen and total phosphorus concentrations results in changed index values. Only TRIX values allow to implement scoring between stations which is important in evaluation of processes of different subregions. According to recent publications (Coelho et al., 2007 , Pettine et al., 2007 it was suggested that: TRIX in the range 2-4 characterised low productivity waters, and a range of 5-8 described highly productive waters with a high trophic level and moderate/poor water quality.
The European Environmental Agency (Anonymous, 2001) has already tested this index and suggested that the range of TRIX should be defined for different regions in Europe in order to increase the index sensibility and representativeness.
Recently this composite index adopted by Italian legislation for the classification of the trophic status in Italian coastal waters was applied for classification of Slovenian coastal waters, Northern European seas, and the Black Sea (Anonymous, 2001; Pettine et al., 2007) .
Our results illustrate that the TRIX obtained for several years could serve as a possible trend parameter for water quality changes in the Gulf of Rîga. In the case for the open Baltic coast more data is needed, but the first results at least allow to compare the trophic state of littoral zones for two subregions-open coast and gulf waters.
The Trophic State Index could also be implemented for historical data sets from monitoring surveys because all of the needed parameters are a part of the monitoring programme for every country around the Baltic. This means also that the index obtained from already existing monitoring programmes in fact is very cost-effective in use.
The first attempt to assess the TRIX index and its links with the Baltic coastal ecosystem elements like species diversity and density was made in 2003 (Boikova et al., 2003) by characterising the littoral habitats in the Gulf of Rîga. These first results showed that decreasing TRIX values (from 4.8 to 3.8) were followed by increasing macrozoobenthos and macrophyte species diversity. This shows that TRIX also could be used as an indirect parameter of system diversity, but more correlation analyses are needed both for plankton, benthos communities and TRIX values. 
